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Distillate of crude pime Toot oil, the dalstillation Tange
under 1850C was tested in Kinsesl single—cylinder~test en-
o na’ to whether:it-could-be-used as aviation gasoline
RS Ly oty tio-Gras

without any treatment suc TTaTe= ‘ ‘
Tha 'volatility of the semple was.very low, and the content
of -gummy substance was so zuch that it ocould hardly have
been-uged in carburetors, and &o it was decided to test it
" plerded with-ethyl alcohol. The essentidl results were as -
follows: - : ) e T SR R
” l(““'thimﬁd”éllbﬁéblé”bbbsts’of'thé“samﬁle~are'shownn.fa»
in Table I(B)10. ‘ .
2. Only Sample No. 1 paszed the endurande test of

about 17 hours, but the cczdition was not ~sufficiently
satisfactory to permit its use in first class aviation

engines,
3.7 ~Although the-gum eceatent of Sample No. 1 was over
350 mg/cc, no intake velus or ring sticking occurred
* during the endurance test.
I.  INTRODUCTION

A. History of Project

_These experiments were commenced in Teb. 1945 and were not completed.
Aviation gasoline”obtuined‘by the eeteliytic or - hydro-cracking of the dis-
tiliate of pine root oil up to 396°C was sent to the First Naval Technicol
_Depot at YGKOSUKA, &nd tested ino 13 scale aviation engines of the. .
rirst class, and Tound to give tne szme performance as the ordinary avi-
ation fuel of the same octane ratins. It was recuested that the crude
gagoline produced from the pine rozt oil be exanined, by propertles,
single-cylinder engine tests. _ . "

‘B, Key Research Persoanel YVorkins on Project
" Chem. Eng. Cozdr. E. NaKaTa
Chem. Eng. ‘Lieut. Cozdr. T, NAKAYAMA

1I. DETAILED DESCRIPTION

A Descriptfdn of Test apperatus sxd Test Procedure

This is the same as that descritei in "Engine test of alcohol as aviatiop
fuel”. : ‘ o -

B. Experimental Results

The properties of the distillate of pine';oot 0il up to 1850C were &s
follows: : .
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““Octane Rating .o o i
+-Distillation-Temperature .,..y
.~ . First drop- ..;.‘............ , -
10%-point .u.v.is. ...................lho.'~ .
“-50% point ............:...‘ A 130 R

It had very. poor antiknock value -and volatility, 80 it could not ‘be used -

1n airoraft -engines,- :To:improve these properties, sthyl alcohol wag ~
. blended in the fuel, At first, 80% ethyl alecohol blended. fuel was test-

ed, The properties of the mixture of alcohol .and the. distillate ‘of pine.
"oll were-as.follows:w - : R

: gggposltlon of mistura (by volume)‘ <Alcoh61380%Aand Distillate

_ Octane Rating:. 85 (C.F.R. Motor Method)
© ~ Gum Content?! 350 mg/lOOcc of mixture
~ Distillation Temperature'

>First 54 o] B R S A G 75°C
10% PoInt seivereevirectoarncnenieneas 780C
50% POInt ittt it aia ety eaae. T8OC
90% POINE tueiurniiiantaransnireanass 1700C
97% point tesecisanieitnentrasenassss 1800C

This blended fuel was tested by Kinsel slugle cylinder testing pl&nt and
the results were as.shown in Table I1{B)10.,

This performance viag almost equal to that of. alcohol. Next the effect of
“gud-conteont was examineds  An endurancestest of about 15 hours was made
under the following conditions: -2500 RPM, boost +150mm Hg, alr fuel ratic
7-<8 by weight, (fuel consumption 35-36 lit/hr) and about 50 horse power.

~mfher'about—il—hours——the—front«%gnit&on—ylug—was found to be misfiring
due to gum, Engine was stopped, the plug changed, and the test was con-
tinued until the prepared fuel was used up. After about 17 hours total
running time, the test was stopped, and the interior of the engine was ex-
amined. No deposits were observed at the inlet—valve, exhaust. valve,
spark plug, piston, piston ring etc., although the gum content was extra-
ordinerily lerge compared.with that of ordinary. cracked gasoline,. .Next, . .
the content of ethyl alcohol was reduced. Octane ratings of the mixtures
of distillate 70%, alcohol 30%; and distillate 50%, alcohol 50%, were 75
and 80 respectively. Engine tests showed their maximum allowable boosts,
-100mm Hg and *Omm Hg respectively. Thus, these mixtures cannot be used
as aviation fuel because of their poor antihnock properties.

III, CONCLUSIONS

Crude plne root oil itself cgnnot be used as aviation gasoline because of its
poor voiatility, low antiknock value, and teéndency to form gum on spark plugs
when the engine is operated for long periods of time at. low temperature, If
the crude pine root oll 1s added in small quantity (20% by volume) to ethyl
alcohol, the blena can be used approximately the same 83 ethyl alcohol.
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v  Table I(B)10. , o
MaXIMUM ALLOVABLE BOOSTS OF SAMPLE =~ 7~
" Cumposition of Fuel (Vol-%) .| Max allovable
Sample No, ' — ’ Boost
Distillate of Pine Root 0il - Ethyl alpoho] _
1 20 . 80 +300mn Hg
2 .k , 50 50 + Omm Hg
3 : 70 - 30 , -100mn Hg

' Table II(B)10

TEST RESULTS
RPM Boost (mm Hg) Fuel Consumption, hp _ Cyl. Temp. Exhaust
. {1it/nr ' Temp.
2200 366 - B3 b9 L 280 1 6w |
’ 42 195 650
41 210* 650
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